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(57) mm] 

l i fit)] m^-ft^JL' U^>X7^< n^llflt S ^4 o 



[ft 13 



[ft 5] 




iw^a 2 ] Ties 

[ft 2] 




3 ] Tl£i^ 

[ft 3] 





[fk4] 




(;;T*nlil, 2 J 7t:(± 3 comiiX~&Z>) C0#it4r* 

[»?*^5] Tim 




6 ] Tte^ 

[ft 6] 



a 




L i % N a + , K+ , C a 2 \ Mg2+, MnHK 
liCd ! ^ft>, i/;l±OH-, S0„2-, 

Six h^v^n^- f >-e*^>,W^tfi 1 > 
2, 3, 4, 5 t tz\± 6 <7D±go 

[W*S 8 ] -^5t 4: *ft * fk^fll 

[ft 71 CM (P) . (LI ) „ (L2 ) 0 (L3 ) , 

( L 4 ) q ( L 5 ) r ( L 6 ) s) t (B) u 

(^•K M\i)Vv-=-'y At /iii** 5 ^A-e#> i) , Pti 
MO#-a£SfifiT* *K LI, L 2 , L3 , L' , L5 



L 2 , L3 , L" , L5 3:Jtl±L 6 <0 1 ffiU-Xhfc J'^ifS 
^■Ltv^ftft$)t), m(± 1 JU.h<D$£8SrC"& i') , n, 
o, p, q, r i^'s £0#^!i-t::n f /itiir^-C* 
t t± 1 VX±.<r>mM.X3b *K u (± 1 W±.^Mi4'C* 
1} , P, L l , L2 , L 3 , L4 , L 5 , L6 H IXfB 

a" l& '< ± M SEfSC SSc L v 0 fc , * iKS^ 

[ffi?R« 9 1 mfMt^m^* k» 



im>m 1 1 1 im-m.*^* sftKKj&'S- lt v» 

Si^Sl Ooffii&^Jc. 
[3|0;^#Sfiftl£W 
[0 0 0 1 ] 

[4P^«ff] #fflK(± 1 9 8 4^1 0/33 IB m«tf> 
#11 y 'J T ;WN o . 6 6 6, 9 8 7 Offifl-WpiRUiSfC 
*»K UlTffiNo-. 6 6 6, 9 8 7 U*m«itc##t LT 

ttt±M*ffi< ioTlTV^o # CIS ft Oii^i <75« 

ft* ft»«, wum&xfmv&w±Mit*9.*mi£ 

[0 0 0 2] dftfcOftROff&ll Uf Ui\ #<0£ 
->a >ttffl, RU* Hi — *) if > KvXf AtcSo' 

tzmm^t^y^^ (mm ©fftxiiMciotss 

jSS?$*t^!|f5e9^V (&») riiiLii'Ui" 
IHIffioftSoilf £tfetb Wxi <omn&Jgi.V t $> i ifttt * 

fflKfcfc 4 ffc^ift, £fb^M & ic d ft e> 
ft«oS£fcig£-#14 fcgEffcS** - ft < «j*«jK8r 

■S-Sftffa .hv^M^it/iSftt-NUi'ft t>ft^ 0 dco 

-eft(tns£ft^-f\ jLoi^#^^^a^nftv\ xti 
TKtt^^f-Ai^T-^its-ei; & i ^ ft & o-e&ftftt£& e> 

ft V \ ys< )U<om.Hi it flb'ffi ft lx«t X 14 AM rfiSt 

•e-fWKT\ sjsjKat>*smtt* & ^ tiijs^ it* d 

fc#SiiU 0 y^Oumf^i^R^Tyb^ 
a£4&Oiaj&ori #£3&K£0;££3;h.£v>d fc^S 

[0003] cini-eici^i&^^^^^^nr # 

/t:7)s d n tf? -7 ^ ;u l±v>fii i> #5S?o¥iJ L^X * £ 



o«0 7^^i±^fiiiiTffi:|!M^t ab 0 , {-tiffin 

ft asf i t l tz am t st?ns, kiz mm ? 
^sftfcftffo&ittfefit?- i o^Tt »> i Eo«ijfi-eLA» 

[0 0 0 4] C ? ^ ;l/*^.B $n^»o CO 

^^-t^^&TS^ijCffiffl^nSo 1?!lx.{i\ Ca i sCO 
*H#S S »4 , 2 0 5, 9 5 2 4?-KJ±, 4f Stft'iKOS* 

[0 0 0 5] #ici-fijft^^;n±, 7fefbt"W-f-ix, ftt- 

-e * ^> o "^hii'U-b^^" ti '* >u wfrntiA am ( s 

L fz H# \z?fcytt h £ 7 ^mm-Zii-h'/zi-t 
XT"&&o 'ikitRW >7t!i* h ^ 5 ^ -b > X 60— ff-C 

[ 0 0 0 6 ] C ii h y £it y^fi coMMmtU. 
TSTV>4„ CTx.!i"M a n d 1 e 4,37 
2 , 7 4 ti^ft^Wffl it K ^ (t -6 ft'¥- ISjfcHf. x 

•^;K^1Sffl^7F$^Tv^ 0 c:co-> x-f- AT-ii^^ 

So c:^iibo->xf-^'e(±H2 02 7i s v-T. ^fti-iijj.^ 
lae-tSo dov-x-f AiiflFJiJt Lt, dcor-v-t'fo 

l^igff i ©jg $ n# 4 % 7 fe#J®o v > fji ic ).J- L T i> 
tit*^„ t d ^Ti^ft^tft - <r>fc®.W£W% 

f± H m s d o-^ffi 4- re # < saai" * o EU *. s Pil l«7t 
? -i Y m&frtixm. ana 1 y t e ) %&b<ti'%<F>± 

7) S A£ ft^' ^ ^ f7 7 y K b^;K7?;u- 5 > x (§| 

[00073 mm<DX^\ x *-r * f ^ut^x^ 

^■ft^MffifflOSIJO^iJ^O b e r h a r d t fll!-''VJ|tS# 
StsS 4, 2 8 0, 8 1 5 f-lcfiJ/7^^Tv>5> 0 ~co%^- 



*<£>»-e»ft# («xtf H 2 02 ) *«5Kffc^»K}f£jB 

* l *> & o l tcm tit &itm&itm\H k ^ 

3§jfc« t± »{ k S i i h 1 7fe7- * Afc ffi 1~ & o £ ft K it L z <D 

§m\ -m , rn^f- * ««f w ^ * ^ ^ - as ^ % t it 
[0008] *%i^t±l;scfb^;i>^ **>x-7^ji/ioi& 

L/i #M^#Jt LTttWfx.Jf^yi^>3tO f 9 > 1 0- 

ho ^mnitm^co^mzx^x^L^hR u-^* 

[0 0 0 9] R u— &^«#JR'ft^*&y f O s-^* 

t^to ca i s (r>m^i<~ xnn^ ^Yiim^M±m, 

#d*.lf R u *^trffi*o^JRx3ffX(±1ft»:^^«5c3fo 
ffi^b^ KlfPSMtc J: o r «a U#£ =fT«&« 7 
^;u<?)SliB&/&^fc3:& (Cais, 1 Iffls 2 0ff 
§) o L^LW^l/r^^ttCa i stC±5V^Tt±ftf 

& < , ga^^nrv^v^-rn^s-ei r u^o s <d 
ieffl^fi^v^r^f"^^< ^£ft-cv*&v* 0 i 
fz, ffiu^$jitv^ftffl^ w^^^&Tferifiixt 

[ 0 0 1 0 ] W e b e r ^*B#at8§ 4 , 2 9 3, 3 1 

my^^t LXcor u ~^4}WL&^R(fO s —S-^Tffl* 
ftWffiffl ^P^SLtv^o m S £ ft T v ^ ffi^ff t± ^ * 

WeberttJfc, 7 ^A- i: JJIJO 7 f* 7 h <D K n ^ 

t/ftLTV^o We b e rKiiftif, y^;u£ft£$/ 

( mm) t&t> & s ms. taot ^ 1 1# & Q 



[0011] Weber|i:U ^O^OlU© (19 8 
3*F) Clinical Chemistry 2 9, 
pp. 1665-1672, Photoelectro 
ana lyt i c a 1 Chemi stry! Poss 
ible Interferences in Ser 
um and Selective Detectio 
n of Tr i s (2 f 2' - bipyriciin 
e) ruthenium (II) in the Pres 
ence of Interfere nts T w !iu R u 

m$mm£n?Zo We b e r-fOg2 ^cJ;ft^\ h'^ 
(tftfUv;b) ^x^^i, (II) ^ffl^miaiJStiS® 
Mt-T-Cl. lxio- 10j e^/Lt$)^ 0 ziih<Dy 
^^O^BRWttffltc J: 0 «^#«-&*<off ft^illOJgS ft 
4^t^rfflf#LT, Neberfl±l6f<7)y^f ACfe 
^^ifit^T^® (interferent / ^rf-X 
h L7t 0 We b e rfO$3 Kli, y^f^T ^^;ur 
^ EDTA, N-^ f-;t/^e;u^'J N, N' 

1 . lxiO- 10 ^VL^)^i^ ±^ $ 4 -T* 

LT?iJ¥^ftTV^o 
[0 0 12] :iit^fffuliS*iR u-^ift^»£ 
fflv>rtr^toft7t: 0 R u-M7^K7^ L^mi 

gLTV^^g^t:ov^it We b e rXliWe b e 
r X 4»5£-eii^:< $^$ftrv^v> 0 
[0 0 13] *^W^t>4#^^^^;ut±lE^ft;^ 
f7A + ;ut"*4o Cft^cO^^;u^ Ltf ft^#jSr 
SSajcltMX « i f t ^ 65 ^ * ;i/ - ?Jg > « x. i X* ' K fit? v 
^^-H2 02 v x f A t; J: o t M ? i'U ^ ^ 

^j$j>g£ftf#£ 0 jjp£T, -ft hiti?$J<^)U^ i^>y 

« - ft £ f t Rf tzii »te n m%im--mii& ^ 

[0014] jt)ls< ^4r>X, ^ ^^tr> ^RZfm 

%1t¥fr$ y^i^^R u (2, 2 1 -fefti 

"Jv» 3 2+tfetBStcB8i-SW^gfc=R^$nT^4 : R 
ub i lis t e i ni a r d <D " S 1 e c t r o g 
enerated Chemi luminescenc 
e. 37. Aqueous Eel Systemsb 
ased on Ru (2, 2' — bipyr.idin 
e ) 3 2+ and Oxalate or Organ 
i c Acids"-, T . Am. C h e m . S o c . , 
10 3, pp. 512-516 (198 If-) , &VUz 
W h i t e Bl 7f B a r d (O "El e c t r o g e n e r 



ated Chemi luminescence. 4 
l.Electrogenerated Chemi 1 
uminescence and Chemi lumi 
nescence of theRu (2, 2 ' — bp 
y ) 3 2+— S 2 OS 2 - S y s t e m in A c e t 
o n i t r i 1 e — W ater Solution 
s " , T . Am. C li e m. S o c . . 10 4, p . 6 
8 9 1 ( 1 9 8 2 o ZCDffiftttWZ'^*'* U> vfe<£> 
{t&A>***:>Z tfltmi X U %% m kz MLfcRu 
(bpy) 3 3+ (St^s " b p y " (± fcf fcf 'J v ;U 'J 

4>W*g£!ft b LT3l?*;$*t45Sftv>a7cSI (OjM&KISk 

lift*«JK3&!£LJiRu Cbpy) 3 l+t.^^t*vv 

J: o T*«»«£ - H 2 O *iBE * tti&bivko R u 
(bpy) 3 2+^ f> <Of Sfk^^ ? *-fe v 3 
©«^XA|iR u (b p y) 3 l+£&±S-££K-hfr 
4ft(0|fitRu (bpy) 3 3+*§l£$-£<S>K+#£: 

<D^?mn* "mthmit" , -axMBMb" , 

"Ru (bpy) 3 3+/+S4yX7A" t frt £ o 

[0 0 15] P&ffcW«x&(±*^'|g|feU#, ^StXti 

7tJl^5 *-fe>x££jg1-£ 0 Ru (bpy) 3 2+^e>£> 
;©A-U't>X|J-/a'> itx f± ffiwfM, 1?« X. (£ fcf 
As\£>WL (kf;i^-h) „ flg£ (7^f-h) , 
ft (7D^H , IEK (^-Hz-H , ^J-^ft 
(yFV-f) ©WtRu (b p y) 3 3+«*itftfi<J 
^{r#i-^ 0 i<7?®fbrtP b 0 2 Xt± 
Ce (IV) S^>«t d&a^gfcfbflJK ioTft^MCiflJfi 
L f#, i t X i± if & » KUax.hi\z+»iz]E<n'R 

&azi >)m%im<)izmkLmo ru (bpy) 3 2+ 

777-f K &rj^*5 xR^t?T&£ 0 v^KXiilttJ 

[001 6 ] il7cS^SMbri(±«x.(f T-fc F-H) ;Kor 
4 0 CI CO ;i/ 5 -fe > x l±^)U± ^vy'7)l/7x- f- c^ff 

stRu (bpy) 3 i+ffl*ai7cfl<jusi-r*#s:ttc 

imtho z. coSTL^uix-if'-? r -> AXiiitfico^si 

&mxit mm. m i ~ m x. e ^ & & « <o me k £ o sfi 

<b3*fl?lK*ifeU#&o Ru (bpy) 3 2+W«^fb^W 
jlTC Ki® L Ttrlgffi tLt f±0 1 x. ifS v * # 9 x SR^m 

n^w t,n*o jtft^-rETGvico & -g- 1 matte , ®mn 



[0 0 17] Ru (bpy) 3 3+/+«&v*-r.M±T-fe 
Fr.'hV;uort# {±86«-W*1± '> * ^ «f 

"C, Ru (bpy) 3 2+*axi-*^+^*^lw«tS:fc 

R u ( b p y ) 3 2+£ftfb-f£ t--H>^i£<7)f l £f': t coPfl 

tlilfi:*^^xi;ti,c: b-e'Mlf&L'i%z> a zcdx n 
[ooi8] c^(j> 3«cor u -^^■itit^Mm^.m 

itZftk *) M Ufr^ To Sot: n t> (Dit&'tyJ i ftttmifc 
(D ;i/ 5 ^ -tr > x !± „ J[| x, <b h J. ^- ^ — if <n Vlifi jz 

[0019] Mandleli Curt is fficO "Che 
mi luminescencejANew Me t ho 
d for Detecting Fluoresce 
ntCompounds Separated By 
Thin Layer Chromatograph 
y " , 1- Chromatogr aphy 13 4, p 
p. 343-350 (1 9 7 7*P) iRu-h'JX (kf 
(II) Zit&n, 5 #>-fcr>xjf]jt^fc^Tl£ffl 
L#S9^JVi: LTfliaSI-a tot LTC/'Iffl LTV»4, 
C u r t i siUiiR u &&fci>* is K 2 02 v X 

■f <U \z a i) itmi KB&ig $ ^ 4 1 3t * ?&-t S J: •) C * >J 
!#^> tv^#^|| f 11:|L^$^Lrv^^j§^^^ (C u 
rtis-ftHp. 350) o Mandle&Curtis 

^ «^-*<O^W*ffltt, X t±«^fb*^ S * -tr > X 
->.XrAO^fffl14l±ISJ6^^ofc 0 Sprintsch 
n i k, G. ItfecD "Preparation and 
PhotochemicalReactivity o 
f Surfactant Ruthenium (II) 
Complexes in Monolayer As 
sembliesand at Water — S pi i 
d Interfaces"., T. Am. Chem. S 
oc. 99. pp, 4 9 4 7 - 4 9 5 4 (1 9 7 7f) 
tCt±+ > 9 -r 77 7-JVXlifk KD7 l/7,fD-)bfx 
X t- ;wft L 7t h '} X ( 2 , 2 ' — fcf fcf 'J v > ) ^-r - -> 

a (ii) ^ffilfc^MvtiMK cn^lFlSffitt^rr-fro*. 

,1 "7 -f )V A (DBS&m*FM /T $ tl X V » S 0 - n P> m^-fr (± 
* *-fe>xtfJi-t?&o;to L^L^^t>, :©7 -f 

A 1 7KlCl§ L^v^T'Tfe^Si-t tRu -m&mi* V 
5 ^ -tr > X £ Ltcfr^tzo * w {r & T »^ 

ij tt & -x. x f - ;u*OTfeUQ7K5-jMP K afe £ 0 
[ 0 0 2 0] Ft ''il7f 

7 Mc^^-i-^-fb^a (moieties) h#Ru 



(± c. ft i m^-t h o c it & o 9 ^ ju £ ft HJA'teEl 

ftco t c: K & § h ftiKfSe^Ktt * Hi' 3 

?gT-*4„ *rai«T"i±, R u —£GR.O t O s 
7^)l'i:il'7'l'>aO f 9 , 1 0-v'7x-)l'7> h 7 -fe 

ft e> ft S Otft if, ffi 1 60 ± # fc f y & 4: UiW "t" S o 
[0 0 2 1 ] 

[ft 8 ] CM (P) m (LI) n ( L 2 ) o (L 3) p 
(L 4) q (L 5) r (L 6) s] t (B) u 
[it*-. MliA'x-"? AXli^X 3 >>A ; PliMW^l 
ffiffi ( p o 1 y d e n t a t e ) 'J f > K ; L 1 , L 
2, L3^ L4, L 5 S^L 6 liMO'j KT'ii > 

i J:v> ; Biil o.ULhors KXi±T 3 

P, LI, L 2 s L3, L4, L5, XiiL6<7)l o& 

p, q, ra^s^tiOXliM; t(ill±<7)t 
$i ; u t± 1 &±<Z>S$C ;P, L 1 , L 2 , L3, L 4 , 
L 5 , L 6 RXfB lUt^U (chemical moi 

e t y) tfw&tkHm amm twita-t^i matrix 

"CMt-^x. ft •?> ft -g-<0 ITic^M <75 SdfiSfc K * L v > ) "C 

HWl±, ;u-r — ? A-Xii*;*. 3 ^ A- fx (2, 2' 
-tfbf'Jv^) (2, 2' - tft'U v >— 4 r 4' -v 
7};i/**>i3&) CO^ / —RTf'y — 'N— ti Kn*y7^ -> y 
-f = h'^^7-)VRV s ^(Dm.s $.U ; [Z)l<-f ~-yJ*-J.l±* 
X 3 ^ A-lfX (2, 2' -tftf'J^y) (4, 4' - 
->* (J'Dn^*) -2, 2' -kfkf T-^^o 

[0022] -*%mit, ffa^ft^a<7>ffftwfij^ri 

lit 9] [M (P) m (LI) n (L2) o (L3) p 
(L4) q (L 5) r (L 6) s] t (B) u 

lift-. ')A'>F; LI, L2, L3, L 4 „ L 5 $. £/ L 6 
t±M <D 'J # > K"C& 19 , ^SU O ') > K t 51 v > tc [a] 
CTU(S-^Si<?)f Uv>; B i±Mco 'J > # K^K 
£ 7>Xi± P „ LK L 2 > L3> L4, L5, X!i 
L 6 CO 1 oJil ±tcft-g- Lfz^H ; mli 1 £H±^>iBeS: ; 
n , o % p , q , rMsW^IJO Z!±^ \ t !± 1 



w±<75$sm ; u i± 1 i-^±o*g^c ; P, LI, L2, L 
3, L4, L5, L6M'B t±ft*H* t «JSJk<l i j-|ft4:& 
tHI-^ SH&Sa* J: ^ 4,ft)tt^t L T jo >) , M 

ffi 8fc t c t= L v 0 f >it $ :f l i> i t ¥ fl <r> ft ?H w m Sii ^/ >* * It 

[0 0 2 3 ] *HIW^I±, 

a) MWi % £i*T-?it^®*$:G1r h JKJC&m^ (re 
agent mixture) $-t±- N 

b ) Rj&iR ^-'#J * f t*-x % ;w \m%.tt&*- ^ ^ ^ ^ 
8§'S UTfb^fll^ ^ omStW^^ft ffi t Hf if L , 

c ) sctb $ ntiattjtjitftffi l i fuc j: *) itms.ffy 

[0 0 2 4] 3|c|5W«±3!t, W*«J«OffStT-iJ5g-r S 

g^ffi V » T ^ t - *j A ^ X t± * >> 3 A 9 

nikft&m. * a ft t> > y^jvstit f * mm 

L XMMifrffi-W} % WS-t h tz a6 , 9 ^ ;u $ H tz HSLfrtir 

[0 0 2 5 ] StC^f§^(i, #%W<D)\st-V AtWX 
A tf fft-t- -5. o ^£^«0 v X -f A i±ft##.7)' h <r>m&t& 

* m ffl -r * £ * 0 -> x f - a t iift-t ^> o n/j u ± ft 

[fbl 0] (A) k (B) u 

C^t t 1 , A J± flE jRi-ffc^ J. 7- )\y -TjJS CJglliK Silt « 

ft Wit tEa»tcifeaii-'<< if jg $ ai# * f t ; b i ± 

Atcfe-^L/c^K ; k (i 1 Ja±<oSS3& ; u it 1 W±co»* 

-c^ $ ft -a i t^a^ff t£ * m-M-t %> tz iz , 

b ) ft^«*m^fk^x^;u^;cii:«aLi:ft^a^ 

[0 0 2 6 ] ^^B/illiM^, WMLWM'Vfrfeinfcir Z> 

^minfc-t y^^zufzimiimm Lxn 

MifrWtyJ £ T-«7£-f & 7A*s ft tzH- Miff ^W) com 
*#tcl$ffl$ft{#^ 0 dft ^e^/jffiiiJ'iJ--X!± 
[0 0 2 7 ] ^fK?<0#^^lf-C(±x ^i«2i£iJ: 

<7>f t^ffi t # ir -r fJi; ? ft 4 o fk-T-fff co & ^ 



^Jffia (chemical species) 

ftco-x ^ ;i/ (± g ft & ^ >U JfMfr hcOJ-Z-)l< -r tc!§ 
ft T fcfttB-t ^ < 1 T ft'ftS: 

[0 0 2 8] 

[ft 1 1] CM (P) m (LI) n (L2) o (L3) 
p (L 4) a (L5) r (L 6) s) t (B) u 

Efe'iff^K; LI, L2, L3, L4, L5WL6 
f±M<D 'J Ftij i) i)m<r> V if> F t Sv^c|sJ £ 
-e&J:<^ft&kc75T"kJ:v>; Bi± 1 oJil±<7?T $ FX 
lirJVfe^CiotP, Ll, L2s.L3, L4, L 
5, XliL 6 O 1 oJfil±tc*Wtt'&U^ftK ; ml±liy. 
Jr.cDftgt; n, o, p, q, rM s c0#* l± 0 XiilS 
» ; t .4 l jy.±ofi3R ; u ti l Jil±<7>«m ; P , L l , 
L2, L3, L4, L5, L 6 RXf B Hffc^ft^tKSBiic 
|«H * Sfcffil-^ < If #S iv#£ i -5 ftM)& t K i: * * L 

•2>o 

[0029] co^ifiti, \mmvx±.<DM<r>&m.wML 

")ify K&WLTv>fttt;TU;fft£,ftv> 0 icD-ft^a^2 
Sft^Si^/fiffifi-'J FKt^^ttsPS'J 77' > Kfc 

#ti- 0 Lv>##»Mg3S3ftu tt> K(ia*#*'J t7"> 

FW x. !i\ fcf t: U v* ^ , tT tf 7 v ^ x r- A- kf V v A- R V s 
7xf> h n >J ;u •??£>;£,„ 

[0 0 3 0] »M5%£J&SH£'J FS±*E#re& J: 

Tiftjiirv>i:uv' 0 Jg^ftffiifc&oWi, ta* 

Jlz-rk: K, *^**->7^ F\ vT^v 73 Vx t Fn 
*Vx -f?;, k: Fa Jrv* )l<#~)V, 7;/*)W- 
;K 7v/>, try — *J=-*? & ^ ^ V -i K\ Scfc^ 

[0 0 3 1 ] i coft^flti 1 flfflJiL-h^mdStt (mo 
nodentate) *)if> KtSLTV^iL ±v> 0 §- 

sasiiL'j ir> v\w\\m, —mtskm. vt-k sv7 



>ft%) , .-(V'/T-K. ^n-7->fl:ft, slfeiTsc, flgjffi 
X7-f >, 7$>, x tf > , 

7;w/>fi^ 0 

[0 0 3 2 ] *%ll<7)ft:^fl<7)i: < tcjf i LWM*^J 
t±, kfx (2, 2' -tffc: '/ >>» Jl'f-^A (II) & 
tKh'JX (2, 2' -t'k''Jy)H ;ur-^r7A (II) X' 

[0033] iiimmit'?7^>vmk.immmum, m 

3fcj£5J-X (±#/J[l r - r > A - <, L < ^ ? <> A 

-<^7^^if (b) ^*?&EfiwsKii[*iica^5iis 0 

[0 0 3 4] ii^ftt/® (B) t LT(±#< Wl-^tf 
^AD-fK, XfD'f Kx tf ^ 5 > x 7< ^ ^^^fS 

<x $E.mmxi>mmmxi> j;v» 0 «x.!fmt/#.iii;(f$l?Ux. 

w£(fx MifeT/j^^Wx ftawmna^iReT-x mmm<r>m 

NAx 7*7X5 FDNAx ^-fJ^DNA, &01Ufe# 
DNASr^-tfo Ig^lii^x R NAWiif, ^ ■/ -b > v* 
t-RNA, VrKv-ARNAx ^RNAiPrtfo 
<j^7°f- F!±-(?iJx.{i\ ^-Sx liwil^ >^">l\ '2§#^ 
>-'^Jtx SOTfiS^ >/57fiWi.!f7 *X :j- 
>/^@^#ti>o U^'J^y-f- FtiSf-^^^/uf* 

ft-ei)i»o ^;w^ex+f?ijx!f-i' > v ^ u >rvt a 

m*^*>-«r^tfo mm®) \m^\£, 

XTjkLtztzrtxb x *5£WvWimi±z\ixb<r>tyiWi<zm. 
[0 0 3 5] 7 £ ix?zM£WK<7>!lU £ mi-AMPj'Kt> 

^■mmxi> «t < , x»ix i>-aiofi^<7)g^.@tfo^--f 

n^x.{f kf-X^T-i J: < x X(±x Iitlfet\ i^HL< 
!i7 7-t-f')x fi'f^lMT-'i) i v> 0 ±#j#jK73:^' 
-^mmn (B) i±T 5 FXI±T 5 >S^^7>LTM<75 
'J if > K ;ft-i'|p T £ o 7 ; K^g^^x *. ! i"^!±x 
#j« ( B ) tfT 5 Ffe ^-co * ;u ;UZ !±asK Uil^ 
-g-t Sii ^Stlifi] $ a & 0 li'ib co-ft^-ffiii ■< r > it ? 



^mmwjj otf % * a l n ^ t s ^ ^ ^ a* ^ 

Ii^^ft>W!x.(f, H + , NH4 \ ^ 
7~^-*A, Ag\ L i + , Na\ K+ , M 
g 2 \ Mn2+, Cd 2t tA^ ®S&7~*>ii$Ix. 
ii\ /NnrXtWs 0H~, S04 2% 

-2) o 

[0 0 3 6] ^^*±Htc, A-g-^Xii^^ ^ 

(2, 2' -fcffcfy v>-4, 4' 

^y- )V]kTf^<r)M.& l (f\z)VT~~^ AX**** * *y A tf x 
(2, 2* -eb°'jy» (4, 4' - v* (?uu* + 

A').- 2, 2' -tftfU^V) -e&&o 
[0 0 3 7] Ci^^*HIffi±£JlTco<fc^«3as-^ri-So 

^f^^AXfit^^^^O (2, 2' -tffc: 0, ;v 

>) (2/ 2' -fcffcf y s?>-4, 4* -v*;i/sK> 

[ft 1 2 ] 




Czt^K MilRuXliOs, nKth 2X*i3] X 

[0 0 3 8] ^T-^^^Xti^X^^A-tfy^ (2, 
2 1 -tftf>Jv>) (2, '2' -tft?U'y>~4, 4' 

[ft 1 3] 




[0 0 3 9] )V-t~*7 < ^ A- tfx (2, 



2* -tftf'iv^) 4, 4' -v (^D^f/H 
2, 2 ' - tf fc: 'J v>) ti, 
[ffcl 4] 



M 



»+ 



*# ic^ao#ST^jffi * tin & o 

[0 0 4 0] i^^^N-HKn*yX^y>; 

3?^ h 'J £ AGSj^JS* ^/-^TKJSift^^^x-^ Ay 
^naa2, 2' -^^Jy>^2, 2' -tftfVv 
>-4, 4' -y^;^f>Sta£^l» 0 ftmtL^ 
tc # ;u * is )V i t L fz As t — * a { fc (7> m &c N a 

N"tFn^yX^yy^ K i: $ *T ^ X f M fc 

- t: Kn^y xy v > ^ ^ K^o>fSittc:ov^-c# < <r> 

m^^mx&% o z n h tywimt 4 >t > it £ nt ^ i 

v s -e* ^ & & # < ^ W ^ > 7^ ^ P o 

^^■f-^-Vii^JxIfx H + , NH4 + , ^7^-v-^ 
A, Ag\ L i + , Na\ K+ , Mg 2 \ Mu2+, 
C d^T^^o S^*7^^>Ji:^Jx.(f^nr>ft^J, 

8iJSfc&, SO, 2-, Adrt7JUtD^^7x-hJt>T 

[0 0 4 1 ] ^^x^^P^H*^, 77;uiK>^x-f 
T^-h (MiJfWe b e r, *Ll« : St®4 f 2 9 3, 

3 i o-^) i y> i>^mm^mi^&n$m$ lv* q ^ 



-effi/FI $ ti ^ fj |gtf « ^ ^ ^ )\" ^ y m i: ^ ^> A 



[0042] *f&w±Hic, *%m<oitiffl<Dif&iw 

.x 8. m^C-f JV- 5 * * > * <D-ftfetf!& K *gt? * & a 
^U-t>X©tf JtfflfStRu (bpy) 3 2+^* 

m^xi&i&mxi.fmx^ &o aKfcto«7Ei£*fflv*s t 

(Egel (1984), Analytical Ch 
e m i st r y , WHiW) ,5X1 0-«M<75^COR u 

(bpy) 3 2+<D&fttf»imT&otz 0 Z.i\h(0%WX" 
fix MM^y 7rpH5. 0 tpK 1 mMOya^ft b 

ffi£+l. 0V-+1. 4Vt5~10#P»Ajvx 
K Lfco ii7C^^ffcffiTi± J: 0 fi^mm#ftt,H& £ i 
Wl^itfto CH 3 CN : H2 0 ( 1 : 
1) ffOl 8mM<^Na 2 S2 OsiO. 1 MOf" b y 
- n - 7 , fJl'7>t-')Af F7 7ibtO**V-Ft ; S; 
ffiffl-t StlO - 13 Mtv^ f&vnliKW R u (bpy) 
3 2+7i)Wl"e§ /Co EKffi^lc-f ^tfKKiftv^ 

S«§fl4„ CixP><O^Fffil±t 7^^tf;f 

[0 0 4 3 ] Ru (.bpy) 3 2+T"7^)H/;«lIi:ri 

f ^^aiSIA^O^IStcj; ot\ A#^I^^^liy ! •;}- 
^^it^±xitfm^mx^i> 0 

[0 0 4 4] ^i\h\m&xmmt£is ?i-)\<?:5-z., 

>mmmm, k i->™ (^tssa^j) , miiaii 
* o &&mtt t ' j: o v ^ a/rt'i&g Liw^n, -5- ^ 

7E J t fflfg i+^ifffllf Kjfr v » T fllttl St Set! oti X 

[0 0 4 5] tfcoT, ^§P^X:&t*TMb^S : 
[-fb 1 5 ] [M (P) . (LI ) „ (L2 ) o (L3 ) 

p (L4 ) „ (L5 ) r (L6 ) s ) , (B) u 

M<0#-ffiS£fi'J FT** Ox L l , L2 x L 3 x 



BliMcD'J KT-*4»ffT-*^^S TttiP, L 1 , 
L-\ L3 , L 4 , L5 & L < (i L« <D 1 Jr. 
LTV^t/f?"?* 0 , m(± 1 \:X±.(r)m%X'h *) , n, 
o, p, q, riS-fct/s^^ti-ifnS/jli^^-e* 
D , t ii 1 tl.LV'&tXt, *K u l± 1 W±coSSfc-r-$, 
Ox P x L 1 x L2 x L 3 x L4 x L 5 x L6 £ t tfB 

<t n *£ fiJ* i: ISciC & o T £ 0 x MO 'J # > KtMt OlS 

<75^1£r-*)oTx 

[0 0 4 6] a ) »j 4 t xmm * w ■* * 

^. ; u s? -izWti^b^t^x itmk * Hf iff L T HII 

[0 0 4 7] *%W7?ffi^fiffl ffc-Mt'J-x fe* 

ffijR^XIi-fro-e^v^K (B) SiM-^OttffiOgefiitc 

&*W&<x>tfrefc*o *§-a-t±**«f-^x it»^X 

i±7)c^gl§-^<t o"C^ #jft (B) 

ii'y K,c4t-WS^^^?# J^Sii^JbSo 
Wx.(i\ ±iai§-&(±T ^ K*-&VM±T 5 >Sft, x^f 

CMfiifc $ it ^ it tc 4- o f V > £ I- * 4 ') if > r i: 

C4io aS4»« (B) lC!±x ^iJx.«\ fflfe^x ,fl 
^L-^^T^liT- x ^P&x ^-ttx ^>^<^, 

? x V ^ > ^ ^ x 'i x 'j ^ r -r- k x *i(i)^ft» 

WS.s ^;u-=e>, »:a^iJx ffiflNfiJ (l-7/ + 7-ff 
-) x tttt^SESJ (/<;l/tf 7i- h) x T.^*n^F\ 

[ 0 0 4 8] ^mmimmmwMWt'ftmti&^fk 

{-jyyv ~j ? 7.) z zztizz^x ft7-fl S- W 

Six flJxJfx M£x mXt±^-«»Sm^«5<0 J: ^S:^^- 

* co v =f * v > X (i y *fY*yy(T)± ■> m m 
fotiK CO i?-r£ «: , f T W 40 K it Ili/tJf- (C^ -51 0*r 4- |.«.15gfb*5t 

;t -tf ti w co m. * m iiici-A iPjj 'zi r h a ■ ■ m m -t 



5 Cl t # f T § S o 

[0 0 4 9] rtiLTtlftiffl^ftiliJitiJ iv> 

mm^m^mfewm * & *> m i- -r t * si* u 

Z.ti\±Mi&fcX 2 OOtim-9 0 0 nm«ftft«OM?: 
<>0 $%IJJ»±*X 5 A Of jut-. 

- ■> A-g-^fltcM-ts 4©T-i , 'j y K^-fb^ftit 

5§*«£HrW-r s cmibo&fli&yf'j ay 

$ ixSi*;u^~A#«IE}iffi&ffi;« 0 ft 
s Q dfttlW^ «ffl[JScW»^ffl'iftfiJ±^7 ! --'>A 

#4 ^OT$)S„ -j&K, * j- ;i/ $ ^-tvxicJ^tSj;! 
jg&lFfyfcteft 2 0 0 nm~|tj9 0 0 nmWtldSffi 

it^it^tf Z>1kl&\$--mzm 2 0 0 nm~ft9 0 0 

it^mcomit ■ »7c**je* *t > -> + JMifgffl-t 
^^<Dikmnmz-£.fezit\z> & %><> ~m~, *h 

6 ^fb^itx i± # -> * r- a tfoftii # f- > i/ 

[0 0 5 0] ^ttt S £41" S 75 r£ii^*S 

# oj&sfk ± o rig jfcat a»5Ei" sit mm 

ftiMSei LTif, fajxif, S&fttt^Stffc^MKiJftS 
ft S \%<r>W(iimi£. . fb^W K3S:*lt * £j£ij- 5 SS<7)Stc 

ICKiSSfc&OCi:***^ 8c tB $ ft 4 ««SBc*f» * fflf/ei" 
Sitcioti f&TfeW^ffi-f S i fc^-es So d 
ftf>S85£i±£T, iiffitc^"< JliRW&ai^» Xi±ftH# 

3t3fi-s Kite! l ?t *o m% * * i: * , Ttii-f-ig-fff * -3- 

;ua & ©Wi 0 

[0051] d^p,^rr<50%?tn*o*< Jfe^ii, ju-t 

v>4o *&tb l n s mm^M l m s t v ^ £ n h com m. 

fg'ttl-iifilJPfi^ftSo 
[0 0 5 2 ] ^f£W±HK, /i-f-^ASWXJ^A 



& (± =M « # i± < m h ix X v ' i> o ZiiheoJ/ felt L 
(±* 1 1±\ ± f t^W » Of*.* W SS^^S v > tc ^ t Z>V%co 

So :iif>oStt-r*i±, *t«i^*f 4- iffl^i- -5 U legist 

% * m si-thiki \zn%.&mtfa <r>mmm®k®. ^mw-f^n 

[0 0 5 3] !|*lcW*54**4<Dt±, KS-^f*H-eafe 

^tiiKftttffltj: t , xitmum^m- * s^ 
K.imv&it^ivtz4m?Mti^z^-r^ z. t \z x ^xm 

S o 

[0 0 5 4] aS£-Jg£-7 y-fe-f l=K-v>rt±, Wgi^JftJ 

W, *;^>, 16 a»], iM»J, «tt£5e#J> 7';u*n 
& v^-H 'J -7 - <7? J: o 4ffi«d<j!te« fc o#|tf.n<m^fr 

mm^m^-t z> - 1 w-es swwe*ftii"fc^-t *> * 

tttttil- S , 7vt-f A/77-t-ft O^Si'ft S l,V]*0<7? & 
<DK:«fiL'TV^o SH#^^filc0 7 y+-fA / 7 y -fc 

[0 0 5 5] ^MllilC-Ky-txii+AfDy- 

Jl -fitfr -> ^ t- a ^J^v ^ r L if L if, W x. :fK{£ t v > -9 
— 1&t> * , 7 i )V 9 - CO J: -) t£ ?Ff|"f-7 h 0 -j 9 7, it 



^ix i 7 4)1, 9 -XJtafcsgiSfllfflW' Sfe&lfe*-*- S „ 

[0 0 5 6 ] ^ntm^M^^'y~-i-^i^^^ 

it, ant«>&&*g£i-« t § cgM^st^sa 

tftfcjnr&fc v ^-^ «t o Tfl&ft* ixh t 

& K "TAB £ & £ o %itWM ^**->'-t^y^fA x°m 

oWiBoguslaskiMLi ( 1 9 8 2 ) f «0 
r**y-tX-f , Applied B 

iochemistrv and Biotechno 
i o g v 7 . 4 0 1 - 4 1 4W<PX*mi SftTV>-S„ 
[0 0 5 7] 2^16^^ i o tMftfi^^ -f 7'<7)±^« 

ti h <d ? ^ ;w± , y ^ $ n tz hml^ © «o mifc * k 
®mmtz> z. tcio Tm&ft^»KiiB5E$ii.&-&o v# 

* Jgj£ L v ^ ;u «jSf fc lii $ * * v >® TWBL 2 iit v > 

[0 0 5 8] 7^Mb#t/<off££§]£1-£^|£oiL^ 
l-;i/U-t>'^Xii:t<;i'5^-t/X # 9 ^ 

t ^ ^ i^m "A t * m?M l t £ v k * o -r 7 
iaHrt-eisl cRj^rFe-g-tj^wS^^. 2 11-110 7 ^Mk 



mmzmh^tLt}^ < ft«tn®«-r t , aim 
[00593 -^mmw.^. nt&ftmtisziWxi-t &fc>£> 

ffifflt^yxf AttKJtfio ^§W60->Xf- A(±, ^; 
(A) k (B) uX-7ji£ix&itmB.vm£^m',ii?5tti* 

Wwv^-f n-c i> J: < , -pijx.tf^ri^ >, 9, 10-^7 

ki± l a±comkx& *) , n ii UiU:<??.#;a-e* 
[0 0 6 0] 3^7?t£tc inif, JS^i*#T"eib^««: 

/3"r£ Ciot lifeffi $ ix z. ii j: -o x 1t?m<D W- 
«S:ffi!5eU#So *%Xii#«$JSr (B) iiACJtt 
*ffiS<og-g-Jg.lBtz J: o T-ft^liliffiA^if iiSit ^> s ' 
nTiBt 8 **., fe-a-!±, A^tcffi£'t-l>^ffi^;- : j-'-X{±A0O 

a, a t b t o^Tj^s^tciKffl L#^^iii4- tt^mz 
[006 1] (b) t±«ixif v ^«iiiia, fflJia 

t), *;u^6>, HS#J@, Y7>*7 4*?-, -'<>v\£y 

[0 0 6 2 ] itmmt, sst-s 2oot^-? 
m±, mitmmwMKii^-mm t mm^ p h ^ •'•H:^ 

> x -> x r- a <t? m M 4- « fi t Ik i±\ i& &t<n ik )j r± i t M 



&^j£«rfflv>4 0 it, $fPJ^fb^«<Off-r£<Offli]5E?J 

y; ^ -if- v a w-mWsVzm^ < -m-ZRrj 
mm- v k^*4o 

[0 0 6 3] ^ifl(7)glj^ 7 a-f^ijtc iitlf, H$\,fb'#5S 
jfettoffc^ft (A) k (B) u*«, Kft^*^g^-t4 
#*#^0#ft*iM£t47taKttffi 3itf#4 a *t* 

A/SitfcffifrKfe^L&4^-e<> ivv, #i£i±, 

ft^i ^usse s§®-t 4 z t x o TwaaitisKo 

TiBtttl S itfc««j|fcltift *1ifcai- 4 itiao t&« 
[0 0 6 4] f fc, *tft^W*0'#^E*fflJ3ei-4feft^ 
(A) k (B) u fcl±ffc#9&KKiK-a-»Ktt#1- 

36.x. * jl/^KttSfcS"*- 4 £ t K J: o T W&&M&<r>K 

t KioT*+a5MfrfJ<Off4E£fflS OPJjg) t4. 
[0 0 6 5] ^^tiliX, ^l&^0;i/f--^ A-g-^fX 

ta-t < mmz it*§4 i «a j^ji o su «^ ft^ffi t t^-tr 
t - $ ^ & n 4 * 2 aja ± <o w «x i±^*f 

» 4: ^ S3 -T 4 ^ ft & ^ v X -r A I C is V > T * «J X * 4 „ S U 
<o 1 llWitOft^fiti:, ««6i5c*Ha*iiEtfi1-« < t&#£ 

at# ^ *«t& fb^60*i § ffiS£<o ji^ 

t £ 1t¥m, 7* V>3U± 9, 1 0— >'7x-*7 

xt±*x < •y^^it^m^hmmm^mmt^fz 

ft ffiffl $ it 4 x. * ;u ¥ t i± £ ^ 4 m i !±H 4 

4 i ^.^^^e,-e^-i-?-;^^lcBiiS^it4 t £ \z%B. 

mm^f&ia-t^<Bm^tii, a ? &fb*«-e$>4 0 * 
& 4 r&ft vmmmm * wl a -t 4 „ 

[0 0 6 6] iil^ft^acOfflJS^T'li, ii^4-*ft 



j*«w#4o "^a-fi, as am) m&fozj&mz't&m 

ft £ -f b^: Ji ^, ;l- i± E^-fbf ^ ^ ISS 1 4 C «k 

;c j: o rfb^a * m^w^^idcai-r^ < i§«- l, am 

#^offffi ; £-ft5ei-4o 

[0 0 6 7] a^|*|ff«2*IW±»ftWff : (i-^PJJe 
1-4iitib<0^t£-l±, Jl/-r- r > A^WSWX 5 ^A^- 
^Hft v ^ * mfet htz*b COM nZ<D-£:X <T> f r - X \,Z 
mmXZZo LfrL^^s *»^4 TtiPl -9->y 
;u [S]B#ic^^Ei- 4 2 UM.±.e>% tz 4 #J® * v!!U Lff 
4 0 ^^<75glJ<D^.f$Wtc iitlf, SIJ* ^-fb#«i±, SIJ 

mmm * & m -t ^ < if * $ n 4 0 - n <b w gu * «o -fb^ 

4 0 iti^fbWlii, !?-44lSZ(i:-x.*-'L-rSiO-i-^;u 

^icj;oTs^scMia^ttaii--<< if«$n4„ 

jl^-. jbJfol-* mSlf $ it, !(f jE^fb^a^ J: o tiff, 

ntzWffijit&tmTbmm $ it, ^ittcx it¥&<o&& 
$ it 4 o #8: i± i ^ +)- > 7*^ f 4 go * 

4 &#$ft?*4 0 

[0 0 6 8 ] ^WtOgiJcoafrW-eii:, |Sj-+h > y'listy 
«'i?S1-4 1 fi«m±<7^ (A) k (B) uSrtolB^ 
fb^-5l*l4o-fb^« * ffl^-T 4 JfyXrAit 
tf 0 -it<bfb^«i±, ^ ;i/ ^jf ICI® if $ it 4 

t 4 »SoS«giS:M*i tiictoi- 4 fb^*X!i#^ ^ 

a + ^ < If i» § it# 4 ffiK (O 8 4- 4 f b^#J £ # 1T i" 4 c 

a*KXi±*W#J U#4 o 4 fb^l 
^ilSfiiifEt [HJ li^JKt?ff4*Jit4o ^HW-t^JSU'y 
ic a?o'v> TlilT Si^-f 4 o i it t, ^^MW ti ^169? * 
MM < i-4 * 0 , #!&tW<Z>Ulffll± 

IS * co |g ffl <r> \i X -j X m S ? it 4 „ 

[0 0 6 9] m-tim t 

;i/f-'Hti'X ( 2 . 2 ' - if \£ 'J v y ) (2 . 2 ' - 
lfbf l )v>-4. 4' -y^;brK>S$) b'x (^^-^y 
)^n^X7x-H cOii)3g 

S^^^-h'J^A (o. 4 0 g) , ;i/f-^A^'^no 

X ( 2 , 2 ' — kf tf 'J •>* > ) ( 0 . 4 0 g ) He. If 2 , 
2 ' — feT bf 'J ->* > — 4 , 4 ' - v" * ^ > S» ! 0 . 3 0 
g ) x , SStiifE ^ ^ / - ^ (20ml) -* (5ml) ^ 



tz 0 %m L tzttMt i SSU LMeOH (8ml) Tffi» L 
tzo m&tmm&Z'£k>-*ttziscDi7^ (2 Sml) 
h 'J XA^^X^n**?.*.- h (5. 0 g) CO 

ieflfc-e&s Lfzo # e> ft 3 mfflftftiL, 

*^fe^ a B B ot# c, n tz-m®. i k i Y) ®w l tz ( 0 . 
4 0 g ) „ 

[0 0 7 0] mmmi 

)l/f- ^ A tf X ( 2 . 2 ' - bf b: 'J y > ) ( 2 . 2 ' - 
tfkf'jy>-4. 4' <oj^'it..xx-f;u 

y->J-nAJryJl'*JWfv'^ 5 K (DCC, 0. 04 6 
g) St>*N-tKD^yX^-»^5 K (0. 034 
g) £DMF (2ml) 4nc|l#LTv#« U **4«T 
^•SPU^o ;Wf-~X A bf x (2, 2' -tftf'Jv>) 
(2, 2' -tffcfU >»'>-4, 4' --^*;t/*'>^) 
(0. lOlg, tfeWIWlTCISSLt) iDMF 

dmi) tp iz mm l tz mm * m z. . s ^» * 

^\mutz a 
[oo7i] h^miii 

^ifii.yf 7»r; y (b s a) (offi#fh^x-^ 

mm ii l '/Si4ft ^f-^i ffi-a-ftso dmfis 
$ dmi) M¥tT<D7m.±mmmm£ i fc (pb 

S, 5ml) ^COB S A?#?R (2 5 m g/m 1 B S A) 
KSnx-fco ?S^'#J£ 1«1#U i£JE£i£.fr£-«-CIJr* 
L£ 0 *f-^ AHItB S A£^fr±-/t4: 2 ofl^t 

[0 0 7 2 ] Ml : il#T 

;uf-- x Amm.B s a*®* pbs mmr~m$ri?z 0 =» 

t - 7 A fc-g-fls 4PBS ®ifc-ca*T L fco 8 BtfflSL =» 

JLCjft&^oTio -e^KfrfU *r-^ A|iltB S Ai# 

AtcS-a-L/ci t Lfzo 
[0 0 7 3] -fife 2 :7^D7^H'-/3> 
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h l^-^-ipKA^ 8 0 0 0 r pmT'&U:, 
fe'ig'$cO/hIKM*X 4 )l<? -± ^5$ '0 s c. <7}#"felix> i 

pbs mm~v-miiL&>i- l tz* z comwM'tkm^. n 

MLfz 0 4 0<D?5te®-ffe, 7-f j^-^IUlilfetoi 

mm htx, 74 fr?-±.iz a & < mmni u * e. l 

B S Alzm^LfzZ. t £/f< Lt'.^o 
[ 0 0 7 4 ] ^ftfoWlV 

k: h -f A y yn7"') > G ( T g G ) <^yft#fbl/T- — X A 



HJfi^II-CPial L fcfirteffc^T - X Affi-S-fr'O DM F jg 

^WWl© 77^f-f-fIStHgG iCiffe-S- 
[0 0 7 5] -^MiW V 

^ffiwu-r-tr® l tzffirm n> t - *j a d m f m 

VfS CO- 1ml) *rtn:*4/^e f7{fif^ttf +^-rl(I^f 
(lml) t -it-^^ST 1 nW®& L , ^:<Dtk v-^ ^ ^ 
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^^•fr WAS ^ L tz o ^f^7A «Iti/C ;u ^r- 
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|y&M V co-^jli * ;1i *) ■& L tz 0 j&m&. ^ ffl/ls! 
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K^iJlI^p^L/i-ffittfk^T-- =7 A-fg-frftico DMFjg 
^Sr«#T^T7 -f -r-f -9-*- 1 g Gv§ 

Ltzo S#r^-^-ri*I^^o/it/'I{iU V9-f hTT'S 
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f igG itjLikt&m+y^^i- y ■ 7 - -> > h > t mz z 
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15 0. 2 

[0 0 7 91 mmnu 

4. 4 T -y (y- u n ^ -2. 2' -~tfb:Uv> 
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8" 0. 8 5mg/ml) ( 1 m 1 ) *«& vMiBMttflffil 
t LTOPB S*fc 1 : 1 0 OtRfttLtBSL 

tz ijl mu i & m t- - * a gtt * * # t ? 
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fr^^afe&W&M^WSL/ii:::^, 4 5 5 nmi: 
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